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AB - J04144688 The following is new: (1) DNA fragment which contains 
cephalosporin C acetylesterase gene derived from Acremonium 
chryosgenum, where the DNA fragment is regulated with given 
restriction enzyme map, and (2) recombinant DNA in which DNA fragment 
of (1) is integrated to vector. 

- USE/ADVANTAGE - By using transformed Acremonium chrysogenum with the 
recombinant DNA, yield of deacetyl cephalosporin C can be increased. 
Also by destructing cephalosporin C acetyl-esterase gene existing in 
Acremonium chryosgenum with the DNA fragment, cephalosporin C can also 
be produced in good efficiency(Dwg.0/0) 
C -C12N15/55C12R1/645; 

-C12N9/16C12R1/645 

IW - NEW DNA FRAGMENT CONTAIN CEPHALOSPORIN ACETYL ESTERASE GENE TRANSFORM 
ACREMONIUM CHRYSOGENUM IMPROVE DE ACETYL CEPHALOSPORIN PRODUCE 

IKW - NEW DNA FRAGMENT CONTAIN CEPHALOSPORIN ACETYL ESTERASE GENE TRANSFORf 
ACREMONIUM CHRYSOGENUM IMPROVE DE ACETYL CEPHALOSPORIN PRODUCE 
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PAW - (ASAH ) ASAHI CHEM IND CO LTD 

Tl - New DNA fragment contg. cephalosporin C acetyhesterase gene - uses 
transformed Acremonium chrysogenum to improve de:acetyl cephalosporin 
prpdn. 
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91 tt * 

1 

ffijft d N Afb£«a 

2 ft*r»#08H 

T o a # v yc7tf^ix^7-fe' it (c ? * * 

V D NAKfr, 

(a &iiac;*rfflPis**ifei2K e fcf)&£$n 

«tt*« 1 ffi«©DN AW*. 

(3) m 1 BC*it*T»«0«*EW*<!ll 2 H. 
-C5*£n*»*JB 2 828©DNA»rfr. 

(4) tff*«l. 2, 3 K«<Z> D N AW**'** 
9 -C*&*&A,fc'ffi«;i-*D N A. 

3 £H®g?tB£ft9i 

*lfe^ttx rnti^i • * v v y * i. * * 



'i X C 7 t f 7 - t'ilfe-f $ tt' D N A 

w jt c n t * . 

$ nt^*. s fc. * 7 7 n x *■ y y c 

* 7 r o x # »; y c ® -as b < « £ $ a* r ? ^ 

t i a • ^ >; v yt^^ttfif « * 7 r o X # 

SS:t^«l^$nT^« ( Fujisawa 6, 
Nature(1973) 246. 154-155 s Nuesch b . 
Genetics of industrial Microorganisms : 
proceedings of the second international 
syaposiua 1974. (1976) pp451-472) • L . 
& -fe 7 r d X # 'J yC7tf/H^f 

( Hinnen £ % Antiaucrob. 
Agents Chenother (1976) 9, 824-830) . ^ B $ 
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(0-1:77 dx*') yC7-fef /H^r7-*'*3 

o * # >J VCTtf^i^r 7 - filled 4 tC 
DNAWrfr 



»IB ¥4-144688 (2) 

±K(1)E»© D N AKJt 

roa i hc *? it* TtRVoaaen^s 2 bt 

*4*i*±E«»E«©D NABIt 

tt)JLE(l). (2). (»E«© DN AHf - 
CtB.^iiA/fc'ffltfta.ftD NA 

D HAS <fc tftfiftx. tt. 
fc:fcJ;*TE©lSe*^T 36* 

*. 

a) 7nt-n'^j vytA©MlJt 

(2) (i)T»fcBt«**ilMttI!M * xSSi^ 

*B«* xS*«B*ffl^fc*i* 
? n v ^77^-©0(!)^a7 ^77 



(3) (2)T»fct77DX# , )yC7tf^IX 
x 7 -t'SltI»« S D S - 7^ ') ^7 $ K 

»s»*/<v k*w*> mu, Hid* 

;nXT7-t**i»5;iA < T§S, 

(4) (3)-C»fc»6ft* 77D^')yC7t^ 

(5) (4)Tftfc#»*<-r* KK)tt2«Iia* 

(6) (3)Tilf^ftt770^* , ) , /C7tf;i' 

x x x ? - *r . Btufc^rf FB«-fl)7i;i 

J« ± C * <K t77DX*')yC7tfiH^ 

I. X-Leu-X- Asp-Ser-Lys-Leu-AU-Tyr (N**S) 

2 . Leu-Asn-Asp-lys-Gly-Phe-Asp-Ala 

3 . Gly-Asn-Leu-lle-Gly-Asn-Asp-Ala-Ser-Pro- 

Glu-leu-Gln-Asp 



4 . His-Thr-Ala- Asn- Asp- Al a-Ser- Va ! -Glu-Asn 

X:*91 

-tv ? a * # 'J yC7*fin^f7-t'S8 
tt* 7 r o a # 'j y c LTEiStfT^. 
4Sf $frtf^t77 qxjK'J y c £ ffi j£ i£ 

*^D7K77-f-TSlts *<Z>£*i*hH> 
IT Hi LTff -5 • tS^S* 4 8 m M-fe7 r 

77 - (pH7. 0) li«*C0. 00 1- 0. 
0 1 U<D»Jfc#£T? 3S«L, 2 5 r T 6 0 »H 

**LTRfc**lkL* lOOOOxg 2#ffl 

&&#mi** ii'>c4iir*f7tfH77 

ittZ0RBAX-BPNH2*7i ( f * # y 
4. 5 «x 2 So) . »««l*8 4 
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- 1 2%7-fe h i h 'J ib - 7 6 % /k * 
tftitai. 5-2. 0 «e/^. 2 5 4 

n m 1 1 ; 5 . 

y^S«Kifl£tt) 

g*£ Ul^s 7* 7 v F 7 t - F ( Brad ford. 
H.H., Anal. Birchen. (1976) 72. 248-254) 0 

(7 $ y KKWfcfcfc) 
•c^^ni7^»7x-;^tt^yMyK 

7 $Vfi(!)7*-^f*t/y h 4 7 83 ft© 
*7^iUTPTH-Cl8 (77*7 

6 9 n m X ft o . 



HIS) ¥4-144688 (3) 

£*©*&» 

(1) 7^ • * 'J yyti»A^»ft# 

DNA^tttBt, ~M%Kmmm$ («*# nboi 

(2) (l)T»en/;DNA«ifr$8S«77-^ 
*< ? * - (W;UfEMBL3. EMBL4 f) C 
*§*ii*. TH^-n • 0 V 7 y * A ©Sfi 
#DNA7^7'J -^Ulti. 

(3) ±E*77BX*'J VC7tf 
-*'N**U H(ttMJ7 , '>X^)B'<7f FO 
7UBEH*3-Kt»*(IIIEJII*()^DN 
Ai'J « . 

(4) (2)*C»fc7 (3)T&*: 
DNA* 'J ^v-^7'D-7'i:L/:r7-"^ 

(5) lRlte7T-^fr6DNAt»iaL, PI 
± © 7" n — 7' * ffl ^ T * IT* 7 ^ 4 7' V 



-K*r7'?o-^7^TS. 

(6) 3^<LT»^tlfcDNABIr>i-«)**ie?l* 
»gU H*D©7 * / ©lt«C * 9 * 7 
r n * 4! >J ^C7tf^l^T7-tyVi»DN 

A©#££ftisr *. 

(7) t7ra^* , Ji'C7*fn'i^r7-f 
(&itfc : F07'n *-$*-*-$£© 

A,?. aiftifrDNA^^Sti. 

(8) ±B«U»iL#D N AtJfl^T. 7 ? u * - 

(9) ±82(8) *) ft £>*tfc *£S*c 7 r 
n * # "J 7 C 7 * f- ^ — -fe" fi tt 6 L- < -It 

U (7)T*<£ -Cia*&A,fc' D N A»rK*£*A 



iffiCIltTDNA, & x. ft 7§ ± £ It© 

naniatis£©1£#£f*S ( T.Maniatis et al.. 
Molecular Cloning A Laboratory Manual, Cold 
Spring Harbor Laboratory 1982. 1989 ) (Z L tc 

^±tc-e-ti*5>© iw^^jSTS c 
tts'rnt-H'^jvytii 1 550. 
7 ^ - s • $ v vyti» i s - 5 

2-*©3Fffc#^T«r*t$*lT^*. 
£ *: . 8B*&CD±DNA»tt«:* x tf * 
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Johnstone h < Johnstone et.al., EKBO Journal 
(1985) 4. 1307- 1311 ) CD^ffc. t> L < it 
Hinuth£ ( Hinuth et.al.. Current Genetics 
(1982) 5. 227-231 ) G>2jfe£ifc£T}?0 £ bfr 

±3E(3)«:*?l>T, DNA^'i ^v-O^lStt. 

A<otSISt« ±gE(6)Cfc^<&D 
N A JSSK?!l £*D?&S 5*t > 

( Sanger et.al.. Proc.Natt. Acad. Sci. USA 
(1977) 73, 5463 ] * JH H * £ £ *<T ft « . ±E 
(7)Kfctt*7?l'*-$i* • ^'JvytAWK 
Bffl^^-iLttts p PCKM5, 

p ACT H Y 8 3. p EG A P 8 3 (^H 3 F2- 
1 6 6 5 6 6 *)lt«lt*:^Tl*. C 

JBfflctta* fflxtf* Queener 

( Queener et al -.Microbiology 1985. A«er i can 
Society for H i crobi ology (1985) pp468-472) S 
l^tt Isogai £0#fe ( Isogai et al : Agric. 



A 0 . 5g/'Jy«*«:*Hi.O. 5g/« 
«) 0 . 5 g /te&fc ( n ) ( 7 *«) 0 . 0 1 

CMS^lgiS: 1. 5%0«^$tff UM 

G AGfcfc : ^'J *n.'-7U4 Og/TXA'?* 
y 4 g/fiflia/i'f Si* 0. 1 g/*fttMJO 
AO. i CB«'** r *5'** 
(7*«) 4g/«E»fc(H) (7*«) 0. 4 
g /iSK^ y# y ( 4 *8) 0 . 1 6 g /KKI 
ffi(7*JS)0. 4g/1R*fig«^0. 04g« 
* 1 H ^mMLtzbO) 25«fi/0. 1MT/B 
v 7 r - < P H 7 . 0 ) 3 0 ■* * * 1 £ C #5" 

P-/<y7r-:0. 6M«ft*U^i/0. 
0 1M«{t^i/*>OJU/0. 0 2 5 M Bfb * ^ 
f $ it. 



91 fill ¥4-144688 (4) 

Biol.Chea (1987) 51. 2321-2329) C$CT3IM§?* 
(J&ttfl) 

7i7f^OH8f : ( T.Haniatis et al. , 
Molecular Cloning A Laboratory Manual, Cold 
Spring Harbor Laboratory 1982 ) 

N-3 5/ - K * : 3-nf^-r')*-4 
0 g/tT- r 2 0 g/»B'7 V 2 g/* 

-f r - X 4 0 g 1 £ Cigj* Lfc ©. 

^y«»:f-K30g /RB*H 4 0 g / 
:-y^f ^-/'lA-l 0 g/ft87 y* 
i« 5 g /(BK7 y* - $ it 7 g n> > * ^ 

8 g ii'i'ni 5 g / * -< h - * 6 0 g 

// 1. 5 g 1 £ 



PEG : 2 5 % * ¥ x * u y ^ 'J a - /i, 
(tt4000)/0. 0lMr'JX(pH8. 
0 ) /0. 0 5 Mlg{fc*;u>^i./0. 6 MEffc 
* 'J $ it . 

6XSET : 0, 9M NaC£/0. 12M 
Tr i s - C £ (PH7. 8 ) / 6 m M ED 
T A 

6XSSC:0. 9M NaC£/0. 09M 
5 * r y 7 : 0 . 1 % 7 A 3 - ;u/ 0 . 1 

5 y 

fgfttt i 

7^u*i*j» • ^'j'vytAo»itt, 20 

£©>" + -7r-> * * - (2lStfc) + 1 5 £ <D 
7ffii&tt£A*lTs 2 5 t T 1 6 8 ttlBttSb*:. 

■fe 7 r a x # <J yC7-b*;i/X*-r 7 — *" *£tt© 



-598- 



: >:i!?°-X2%. A 0 . 

5 f^ > ^ i 1 . 2 5%. »&7 y * - 

HO. 3-yx*-*3%s 

( P H 6 . 4 ) 

Hftft 2 
#&©»S! 

•te 7 r a X # V yC7tf;nXr7"t'gft 

£&-o%mm±mm# i o £ 3mM^t^ 

U-f F»/l/#^T5 O mM'I y«* 'J 7 
t-(pH7. 0 ) Ufc. KT©gf^tt"r^ 
T 5 ICHTTlf -9fc. 
±eit*K£ 6000xg?l0 #ra>9/fc$hjB 

fc8^y/^3t6 7000Bg. ttStt 1 2 U TJ6 -» 
fc. 

lRf%c3 OK«afd<!:**j:SKBE«7y* 
3 0#IBIB»L* 6 0 0 0 xgT 



IS IB ¥4-144688 (6) 

C$ cb£iS®7 y* ~ t> I.48n*.* 7 0Xttfa« 
87 y * ~ ^ i* i UT 3 0 »Wi1HWL. 6 0 0 0 

x gT i «Ha*i>*« tfc. ±»* 

RfcufcztK* 3 6 o«2®5 OniM<j yfii^'in 

A'v7r« (pHI. 0). 3mM*>*^^XU-f 
J--* (BIT. PDj?$i«f^) K « « L T . 3 
tiZP Dmm^tiLZ $ 6 ^Po12S«fU Ac. f»6 4i 
fc»»«CD 2 #© 1 *»PD»«-C¥JBft 
Ui>H^D£AE-t77 a-XCL-6 BA 
7^ (4. 1 as X 3 7 . 5 en, 7 r ^ ^ *> 7 ft ) 
PD*$i£*0-0. 6MOig^t h 
'jn'JiT/^i/'m ( tg* 2 5 0 0 «*) T 
WBLfc. Matt, 3. 3 */#T?t -jfc. *7 

H i 0 , 3 0 - 0. 3 5 M © R5! T i$ Hi L . ± 
S2©£tt£21il&$igl^ y ff 1 I 0 0 
0 ag. fcigft 8 . 5 U£0«Lfc. 

@4X*nfctgf4s#£es8 7y*-'7J*£3 o 



3 0 KttfD«B7 y * ^ $ P D»«-c¥ 

( 3 . lcaX2 3cn, 7r^7->7tt) i 

p omm^^mr v * ~ u 3 
0-0 %*, , ia t xfL'y^'j 3-^0-7 0 %a> 
n ^7 r ? & xv h 1 7 0 0 rf) ?»b 

iSttB#tt** y><*«6 9 Ow. ««»6. 0 
0iK3*ifc-fe77 ax* 1 ) yC7tf /nxf 

y h 'i 7* U y ri 0 (7*3 

P D&ifcT^F&Ht Lfc* 7r^V^S-20 
OSF* 7 A (3. 0ciX7 5cn, 77^7->7 
tfc) C 5 lejIILT, tfeii 1 . 3 
ffofc. ±fc©&tt* 5 BH9 iSUs tt*y/t* 
K 5 8 «g. tefcfc 4 . 0 UCDxx?-?-*" 



0 (7 $ J y ft) HT4«e$"C«MSL. * © 4 # 
©1*. P D»«-C¥Kfc**fcKBM** 
D7K77^-ffl*7i.TSK-ge I DE 
AE-5PW (2. 1 cm x I 5 cm. 3K V -tt) C 
PD&fc^O-O. 6M©'*ffc*F 
H.A'li7^7'>'iy h CTjfta 2 . 0 
*£S»4 8 0 ri?®mLtz. ±ffi©tlf*£ 4 ®& 
*5igL.IS*yK?ff2. 8og. tg?£tt2. 5U 

0 (7 5 3 y*fc) KTi««$TiS«SLs *© 5 # 
011*SDS-#'J7^'jn/71 K«Xiktt 
(y/i'ifU'l 3. 8 cm X 1 3 . OnXO. 2 
cm) KfltUfc. ikttat. #**2 9 0 0 OCRS 

t«A'y^«oHiLs y/i/«s® i otes© 1 

0 mMRB*f7 y*-$ J*Cffl9tfcLfc>rn>£ 
2 4 «RI^»tT»H*«»tt *** y 
A^SO. 0 8«, tliSttl. 6U©i*t3M0 0 
%0-fe7T d;#') yC7tf ;n^T7-f* 
» fc . !»S^wt7 7 0 ^'J VC7tfiHX 
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■r 7 - *' 1 0 * g * 1 0 0 T T 5 # 1 L . & 

(ft 1 1 0 U/ag. 'J y * v y /n 4 A 
tt)£fiH*s 37-CT12 SHIEfcfcff" *>it. K 
3 * * S'-Ji* 5 C 8 - 3 0 0 ( 4. 6 wax 

1 5 0a) ©J5««*^d-7 h ^ 7 7 * -KjMt* 

^rf KKH-oft 3 a. 7 r n X 

# y ycrtf /n^f7-t'i:*?^t, * © N 

1. X-Lew-X-Asp-Ser-Lys-Leu-Ala-Tyr ( N jfcSg ) 

2 . Leu- Asn- Asp-Lys-Gly- Phe- Asp-Ala 

3 . Gly-Asn-Leu- [ le-Gly-Asn- Asp- A 1 a-Ser-Pro- 

Glu-Leu-GI n-Asp 

4 . His-Thr-AIa-Asn-Asp- Ala-Ser-Va l-Gtu-Asn 

X:*9I 

7 9 l> * ~f? -L • * 'J vytA**©*7Tn 



HIS ¥4-144688 (6) 

• ^'jyyn i s-5tt ( tt 

I8fBS*l 1 23 2^) O^DNA^i/'syx 
h V ( I.L.Johnstone ) h f>< 7 * *< ^ ;u X • - 

(1985) 4, 1307-1311 ) UT tt* L tc . -t U 
T. :OiDNA^60M*MboI TSfl#r8 

tc. -Ss n^^-EMBL3 (7 a / $ 
* 4 * t v 9 It) lOAg^BamHIiEco 

R 1 TSAcilHfcL* r/roAV-^itScJ; 
*K Jt^E c o R I-BamH I V y*-gp*#£ 
Bt$l/:. ftUT* ±Sfi&#«i<tD N ABrfrtfj 1 
fi g £B a mH I*«8^ft*^^^-I<j2 ? g 

7r-^*ia : f-rt^t*AUfc. ;?Lt#/:iaiftJt 

3 7 .( E. coli )NM 5 9 3 {? * fi it *< <i it r 



Lfc. -to is*, cogjsia, 3 x i o 5 fl<*> 

Ifitfti7 r-^^^WtSC^A^I^L/c. ;© 
7r-'/|*7i' L* * ~ $ * ^ u Wt itOl 
lc?7 7* 7 'J-tU 4 TCKHRffUfc. 
Jri£©<fc4*D N A*f .fctf*** * -©MS* * L> 
itot$^^t:Mt fttttt v 

7 V v > + * 7 ( Frischauf ) £ *<S£» L iz b (0 
% Kffl Lit (£tt : + - + • * f • * L-* * 
? -A * * d •>-- ( J. Hoi. Biol X1983) 170.82 
7-842 ) . D N A®7^^fiTrt^©ttA 

tt N 7' o fi it 4 it f v * tt © '< v >r 4 *>" v x 

— ;i/ £ I /*: ^ o t It -3 . 

(2) ro-^its 

Ift«2T«S^/:t7rax#'jyC7t 
f;t/iXr7-t'*®7$;»E?llOrt^ 1 
2 tZ^Ltzr $ J Iten^lC DNA7Q 



^ 1 . X-Leu- X -Aso-Ser-Lvs -Leu- A la-Tvr 
^ 2 . Leu- Asn- As p-Lys -CI y- Phe- Asp-Ala 

Jb*l** T«* JILfc 7 5 y KEN*&ttS 
$n$iftfc?-Ji©^Sg«DNAEgE?tl©f*J, C 

nstc-diBJioifctsnt n * r * ^ * ~ $ 

dKTV^«^3 Ky**^t, jMJ:**^**- 
K«*fc* 3 ffC#ttT&*L. ESTU ES 
T2*,^0 ; EST3 < tfi;L^, ESTlttlBie 
r, 1 2 tmo* V zt* 9 Wit f- Ki*(j* E S 
T 2 # <fc E S T 3 0: 1 8 ner . 6 4 B © * U * 

E S T 1 : 

CA(TC)TC(TC)AA(AG)CT (TCAG) GC (TCAG) TAC 
E S T 2 : 

GA (TOTCGAA (AG) CT (TCAG) GC (TCAG) TAC 
E S T 3 : 

GA (TC) AGCAA (AGKT (TCAG) GCUCAOTAC 

M ^ F*9 cd iS 2£ ti . S^cofl^fe^ffl ^/ctfi^^- 
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t * 

« U . EST2 U^^ESTa 2if|:U^. E 
ST2 l*f<klFEST2 2 & 2 0 «er , 6 4 © 

E S T 2 1 : 

AA(TOGA(TOAA(AG)GG(TOTT(TOGA(TC)GC 

E S T 2 2 : 

A A (TOGA (TO A A (AG) GG (AG) TT (TO GA (TO GC 

&&rt©«Si*x ES©££tt£ffl^fc«^£ 

±ge®r <t < ^^H/c E S T 1 , EST2, E 
ST3, EST2 1. EST22t»*^i7f 

^^T7^^U KT c i£ ^ * ^ 4 7' »j 4 
-c. y*«c*&Lfc. BIT. ±B©ri < ^ 



qSIB¥ 4-144688 (7) 

KH/Jhfcrn-r*32P-ESTU 32P 

- E S T 2 x 32P-EST3, 32P-EST 
21x 32P-EST22 

(3) /N^'l^t'-i/sycJ;^^)-- 

-) O-SJ^ LE 3 9 2 Cffll$i?t> 9ft© 7* U 

- r±c£* 2 6 0 oa©??-*******:. 
:tH9 7*7-^$^^ 1* ^ ( Benton H.O.) & © 

(XK -.Science ( 1977 ) 196, 180-182 ) 

^Lx 7*-*'j>Ett* 4"*I*B*ftlr^ DNA* 
@£ Lfcft* _b£(2)-x?fc*: 32P-ESTK 3 
2 P - E S T 2 H ( tt 3 2 P-ESTSi^U 

- h 3 ft # T -7 -f 7' '/ 4 - *> s v * * fc . 
H 7' *; ^* 4 -b" — ^ s ^ tt x 5 x r y /n y x 6 

XSET, 0. 2%SDS. 0. lmg/a^Scte* 
/rffl^DNAfeJ;tf»18l x 1 0 5 c P » 
32P-ESTL 32P-EST2HU3 



2 P - E S T 3 ***T 48T 

Cr§«^x I OftM&tftL. 6xSSCt§ 

yC/:7T 4*-.X?>;-y£ffi^Tx - 8 0 TC 
T 4 8 «iai*- h 7 : s*# : ?7 * -*jf -7 fc. * 
©fc&x 3 2P-ESTlx *> L < ti 3 2 P - E 
ST3 tA-fyif U*-->g X$-fr;fc*>©**& 
tt»tt^# vH*ft^fc"*tlS*^fc*<. 32 P 
-EST2i^'f7' , J^^*- , >9 y 3 -t£ *> © 

6 ffl©!It4*# „ h m tib H A: * CCOo^x 
5 * ^ CMS** *3¥^?I«cfc 0 7 r 

-SJ*»StiL* ©K±K©ISCLfc*^T7'7 
- ^ /n 4 7* U ^ -f -tr - *> s ^ £ ff <^ 5 <H © tfi ft 

D-y^-eft^n-lESTCU AESTC2x 
iESTC3, /IESTC4, AESTCSi^ 



(4) -b 7 r o X # 'J y C 7 -fe fl* X * -T 7 - ** 

(3)-Cilfc77-^^D-^5i«fc*), jtu*/* 
-X- ( Grossberger )Sfi8©;fr& (X«f: 
Nucleic Acids. Research (1987) 15. 6737) U 

DNA^Bg 1 Dx Sa I [TW&iLT. 7 ti v 
-^y;u««ik»*iTofc«. 32P-EST2 

ttXfl* : 1MT V ( Southern ), ( J. Hoi. 
Biol.) (1975) 98. 503-517) £¥r~>ti. «*?x ^ 
*f 7" y ^ -f > a y*?*!*?**'*— 
(3>«CB«Lfc *>©<t|sI«&CfT->*:. *©*£&. B 
g l n^08fr^9Ttix T^T©;? n — y£#?SET * 
tf)6. 5 K b <DKft-®**<* Sa I IfflBrttTtt 
■f ^T©£ °- y£#£T *ft 1 . 4Kb ©8r)t 
©*#&7 n X1* * C £ *<« 

« L . iESTClODNA^Sa c I 

Kpnlx Sma lx BamHIx Xba Ix P 

s t I T««-LT7#o-*y*'Bfcikiii*iTo 
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fz . 32P-EST2l)t<tt32P-EST 
2 l£3 2P-EST2 2«DH£**ffl^T**' 

y >f 9' 4 ** - > 9 > £ ft -9 . * © * v 

C*r*©«IIBII*fflK*F"Cfc* 32P-EST2 
*fll^fc**i 3 2 P - E S T 2 1432P-E 
ST2 2<D*ftfl«B^fcl|*iT, PIU**;* 

©Kfrow *M x-r s c **<«9iLfc. * 

CTs 32P-BST2iA^ l ifUt«B 
g 1 II gjWfjT&Sft 6. 5 K b ©Bf#£ ^- y 
2 X ) — V (GENE * CLEAN™. 7t3->tt 
85) *H^T. *©&tt7*o h :> - n>£ Lfc£<o 

^^^-il/Tffllr^ pUC 1 BamHI 

E. Coli JM105 tC SI A b/c. 7 X f ■> 'J V (10 
0 // g /«* ). 5"-7oA-4-*a^-3--f 
y K U ^ - 0 - *" 7 0 h is K ( 0 . 0 0 4 % ) £ 



??Bfl¥4-144688 (8> 

31 1* ) Tr*X$K DNA*l4ttL* Kpnl 

H<ttSa 1 i r8<t£<fcs&?&f£fi-t^ @*j© 

^SRLfc. ^(lTj|^tifcrn5 K© 1 
o£p EST I 0.1 L. *©i£liO If A 

$nT^4U*pESTl 0 1 R Lfc. 
pESTlOUOKpnl ?8 <fc K J; S »? #f b> b , 
pESTl 0 UU32P-EST2, 3 2 P - 
EST2 1*?<*0 : 32P-EST22 ©S^fed: 
a^'J^W X*r * /lESTClOKpn I 5D»f 

(SiSigtt) © *>-^ x y •> y <T * 
v ^l^t. -€-©Sstt7*a hs-rt/CLfc*^ 
Tfj-,*:. (2)* 1 . ^2®7$>KE 

Sfcs ^©13r©fi?(I«EST2 4»©ll 
fccfctfE S T 2 1*0 1 »£-J§fcLTV>S C £ 



pest i o i£tt*6Df6r|Pgg*£-etjj»rL, y 
ElT^$ftS6. 5 k b-f y «f — h © SflPRS 

(5)t7 7 a x # v ycrtf inxf7-*"l 

±EK p a IBrfr*rt»C*t.'26 7 4 b pa 
«$K?t|** y#-*©#fccS^£8!ELfc. 

itt") ©>-^xy>y^*v FSH^T, *© 
P T E S T 4 ©t*S5 



•J y c y * x x 7- 7 - iff ? © W Ad ^ f - 
^7^ u * - A • ^ V yyti.icSAT«/:i{> 
0 7*7^ K p T E 5 T 4 & T £ & 

;U'pEST10lR*EcoRIiSca I 
T(5|l*Cr8rt; DNA* , ']>7»t'^/ 
( KlenoH ) «flr£ 4«©f ? **S'** 

K3 *j y«*ftffl$-frs *SEJ»i«£¥it*«i^ffi!ft 

Lfc. 0fSS&«^7*'n-xy/U«^ac 

*t/tt 2 KbOKfttV^*^ 
HBtfc'. ^BrfriSma [T9J»rl*7/i/ 
* , )*777^-f»S«iT^pACTHY8 

TEST4$j|fc. ±Kllt:*^ts ©I 

*»*Mfcc J; 9£T * D N Aff*<D#M«lH. 
DNAK*IH<D»*R** *>£r*7- 

©$*8tttt^ Sttefl 3 « £tf C?i7f / X© 
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CffittSftfc^&CtH^Tff o it. £ 
fig L ? S /x 4 / o -7 -f £/ y B * * * h 7 V X 7 * 

7 -** fea»tt (7 ? ~ $ ^ • rjvyti 

tfett* *H¥2-1B 6 5 66*CB«SftT^S. 

pTATF U^T^ti^ • i? r/y 
pTEST4*7nt-n ^ 'j vyu 

(i) ro hr?^ K^ifiS 



3 0 0 0 r.p.« T5#Bl-t'L, 7' a ^7 
X F^itft^^fca, P - A v 77-T I @8fc» 
U ral-r^hi^XlO 1 ffl/i20iflf i: 

(2) pTEST4tCJ;Srnhy7X FJ&fffc 

±K(l)Tflfc7*ahr7^FS*«0. 
pTEST4t 1 0* gttSKl 0 if £ * ttlx. 
0. 0 5rf© P E C»«*ttliU *>S<S 

^±0 P E Cigift* 1 aHRz-Z. £fiT££C3 
0 ^fSIffSLfc. 

0 . 2 tdt^>. fo [• r y X h If 
(X(K (^V#U: Agric.Biol.Che*. 1987. 5 
1,2321-2329 ) C £ « $ *l T « B R M ) « 
2 5 7*u- h±ClTtf\ 15TCT2 0 

^felte* Ufc. fc^T. &7* U- h C 4 . 5ogO 
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CMfflJB«lft±T 3 0 t 5 BGiiff $tffc7 0 
K^Oi. • ? 'J VY + J* I S-5©8^*$C 
MiSJftS 0 ® ft (2 5 0 

r.p.i ) ±, 3 0tT3BH»»Ufc. $ *b C , 
KBtt 1 5 0 **©G ACt$iSlc«fILT. 3 
0*CT2 0tfHfc«L*:. &4>*l*:igft?ft5 0«2 
£3 5 0 Or.p.i Tl O^TbIiS^U. K^tt** 

0. 9 °AOU a C £««Tfc»Lfc. 
0. 0 1MS*f-*XU4h— A'*#A,rt:"**'f'U 
^4 0 . iMnvB, 0. 2M')y 

ft+MJ^A* P H7. 3) 20«fitcS«L, 3 

3 2 0 0 r.p.B 1 0 #IB©a^Ttt** 

(NovoS) ag/«£©«K^^W-r 5 P 

.- /< v 7 7 - 1 0 ■« C «» U . 3 0 *C T 1 If -13 *? 
Zi'^*>tCl5t-3L^. 8 0 0 r.p.a T" 

3 o»mai'i/T»fc±»*, a® ( tovo filt 

ER PAPER 5A ) £ ffl T ttifl t* * C £ C J: *) ^ & 



±® B R 5 *fi££JB L fctt, 28tT14 
B M J& ft Is • /x 4 7 -f ^ V B C 

Bttitt («T. HYBJBfteHS 

) #7 0 ttiiJ#Ufc. 

(3) x^-r v--b'?St40*di 

tit. 8S*tt-fe7 r ox*V yC<D««ft*» 
tife5-fe7TCi^ytc43^fflL/. f 7tf ^t7 
7 vf-v*&.mTZ>. Ltt&-,X. -b7TQ^y 

■fc«K pTEST4KJ;4^IlEft#0g»*l 

if Jin* list-* w ic L it. 

±B(2)T»fc HYB»JI£»#J:|}2 5*«7 
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y 5>'i*tCiMtR^ 2 0 xr g 

jfiT 1 4 BPalfcfcLfc. *©*A*«>5***>'* r 
AtlSKL, I S - 5 (TEST4) U I S - 
5 (TEST4) 2. I S - 5 (TEST4) 3. 
I S - 5 (TEST4) 4 * J; CM S - 5 ( T E 
ST4) 5 itfrfe Lfc. ^ O^-^ ifittti>5 I 
S - 5 «« CMl^tgitC^aU SIT 3 BPul 

Ktttt5 0 Cttai* 2 5 t T 4 Htfimt 7*8 
life ( 2 2 0 r.P.i). ©«*«2 
y -f ytgJS 3 0 rfcKaL* 7 arBl&t -9ig#u 

* (22 or.p.i). &mmm 1 rf*w#ic«fc 

»0. 12MilM'jy**Hi»«l*(pH 
7. 0) 0. 0 4«2s 1 0 0iig/«2t7 7Of v 
0. 0 4«££fg£U, 2 5 r T.9 0 #P»lKfcS* 
fcft s /fJ—Ji>Q. 2 ■££ JUD^TRlS^ff it L 



(10) 

Si8i*^D7 ^77^-0*7^tt, ZORB 
AX-BP02*H ( r a # y it * 4. 5m 
X2 5aUfflt\ Vfttt Httt8 %ft«- 4 
%t 9 J -to- \ 2%7-th-MJrt'-76%7k 
*&*4*«*JS*'T\ «a«2«V4K £££ 
Klil&Sl3:2 5 4 nmtiT^^. & 1 

SEC^LfcJ;? C H-cfc 5 4 tt<D»SI£ft 

■t 7 7 d ^ 4? 'J y C iSltS fcftC, *&*i£-t 

i«ai#^^^77^-c»ti/fc. **** 

AX-BPNH2*-7^(xA*^tts 4. 5 as 
x2Sa)*l«K »H«tLttt4 4 

%* 9 J - to - Z'%T*.Y ~ Y *) 8 4 

&«*S«*H^T* «a«2«£/*s sec* 

ai&^«2 5 4 n m T It -? ^ . & 1 & 



?k L i> C . a-cfc 5 tt + 4 fcfcJ&Srfclftfc 

«±»c#at**»HT«)t7 r o x ** V y C 
L**ftLT*?&1\ * 7 r o * y ^SSit 5 
i X* 3-*" 8ft 7 7***'* 7 r o 

x # y vc/-fe7Tox#y yclfcfeKt'&fr"? 

7 ? u * - *7 ^ • ^)vytJ»4*©t7 7 0^ 
# y yCTtf/n^r^-t'iSllStlHS 

±S2KbOEc oRI-Sca I ff It -h 
{Ct7r DX#i] yCT-fef ^X^T7-H:ifilE 

H*. 1 7>PJIK: 1 */«ole<Z>-fe 7 r o X 

*»jyc*l*t*MI*lM(U)tK»i 



a i 



Si 


8 14 

(■U/Jrf) 


CPC 
(«g/ t ) 


0CPC 
(ng/ I ) 


DCPC/CPC 


IS-5 


7.1 


858 


2404 


2.8 


IS-5 


7.3 


891 


2683 


3.0 


IS-5(TEST4)1 


22.3 


529 


5093 


11.5 


IS-5<TEST4)2 


38.7 


280 


3368 


12.0 


IS-5(TBST4)3 


24.1 


405 


3274 


8.1 


IS-5 (TEST4) 4 


7.9 


721 


3258 


4.5 


IS-5 (TEST4) 5 


41.5 


230 


4464 


19.4 



7tf;i/t77 ox^'l yCtc£l£1*5Rl££Wi 
7 r ° x * v yC7*f-^x 

^f7-t'OMt^« o *#r&7 V - 
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j* ■ o v v y + £ it) 33 r § z t *< ii fig <t « o * , 
K^^ftlffltTT^u^-^i* • 0 y v y * Art 



fi T OttllII3tf-*7^ U * - ^ A • ? >J vYt 



4 0®©fSfiii«ft9! 
$i0tt7^t-u • * v v y * a * * © 

-fe 7 r o x # U yC7tfinxf 7-fe'lfif 
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(a) 

.„ 10 40 »0 • 60 10 10 00 tOO 110 ItO 

*C*TCTAciJTC*CCCCCCATT*TCC*CC*CAOCCA**COTCOCCACTCTTACCCCCCCATCCAOTOT*TOTATCTCATT^ATTACACCCAAACACOGCCTCTCACCCACCCACAOCCCC 

TTTCC ACC ATO AOCaTCCTT AGO ACOaTaTCCCOTTOaCOCaCTT AT aCTOaCT AAAti aaGOTT aaCO ACO aCCTCCCTaCC aaCCCCTCCCaTaCCTTCTaCCCCCCT aaTTaCCCCTA 

aT C T aCOtISoC*COOOt1aT^ 

CGCGTTTAT ACCCTGTACTTTCCCTTTaaTTGCTTCCT^ 

aaGTGCaGaaCTCCCGaC ACCC aTTCTGCCC aaCTaCTTGC aCC aGaaaaTC 

tctttcg?tSatccatca?Statctac^acctctgtgtatagctacJtactatataJaCGaccatcatctcccccc^ 
cccgctc«gcacgcatmacaoatccIaIccaaaCa^a?ccaccgt«Stctcaccgccgaccaocmttta^ 

CaCTTTT AOaCGTAGAGGTcVtaTCaTAC^ 

aaccaacIJcagattctttcctgctcctccttcttot??cttocccctcgtgccagc?c^ 

TaGCTTCCCTTCCCTCaTC ACC ACOGTTCTaTAAOAAATCAA 

c : c.cci^|c T .coci^c^ 

CCACAC^SCCCCCA^ISCC^ 



£20 

(b) 



)}70 1900 1110 MOO 1110 tltO 1110 1040 1ISO 1 440 If TO tflO 

aTaCCTCaCCaTCCATCCCCCCaCCTGC aGOaC AACaC ATCCCCTCAGAAGaCCCTCaCCCaCTCGaCCCCaCCCaTCTTCCTCTTCC aTaCCCCCaaCCaCCCCTCOGTGCCTCTTCAC 
I I iCI r*i*Ai>A>il«rPriGl»L*«GliAt»triTkrS* rAliGliLriTlrV»ITkrCI«StrTtrPriPr*l l*PbiltiPk»HiiTkrAI tAitAMAl tStrViiPnVt iQIi 

IffO ITOO IT10 1110 ITIO IT40 1T»0 1T40 1770 1710 IftO 1000 

AATCC ACTCCTCTTTTC AAATOCCaTCTCTCCGCaTaaGaGGCCCTTCCaGTCGCTC ATTCTCCCCGaTCCTGaCC aTGCTCTTGCCTTGCCCCTTCGaC aCCCTaaGCTTGACTCGACC 
A • • A I • L« « L* ■ P I • 8 # r A* * A I •!(• iS«rAlkHiiLr»Arrl > r«Pk*ClBS«rL«ill*LaaPr*A*fClrClsHI«GI/L««Al«L*«GIrt'**GlrAapPr«LraL*«Ai#TrrTkr 

1410 1010 1130 1140 IIIO HID nto • IMO 1100 ttoo ItIO itto 

GCaCaCTTGCaGCGGTGGATGCaCTaTTCCaTATAAATCaCGCTCTGTGCGCTCGTCCCGTTaTTTCTaCaCaCCaTCCCTTGCTGGCaGCaCaTaCaGCGCCGCaaCCaTGaaGCTCGC 
A 1 • G I «L«*C1 tAf fTr»«* tGI »Tr r S • r I I « — 

IfllO 1040 ItIO ttOO 1«T0 IIIO 1900 1000 1010 1010 1010 1040 

CCaCaCaGTTCTTaCTTGaaaCCCaTTAACTaTCTaTaaCTCGCaaCCCCCCCCaaTGCCCCCCaaGaCTTCaCTGTaCGCCCCCTaaTCCAaTaaaaCTTTCaOTaCTTCTCCCTaTCC 

1000 1000 1*T0 1010 1000 1100 1110 1110 1110 1140 1190 1100 

CCTTCGOTTACaCAATGCTCCTaCTAGACaaCTaGaGTTTCTCaCaTaGaGCCaTGAAGCTAAACTGaaaCTCaATTCCCCCCTTCaTaCTAOCTGTTAAAAAAACGCCOTCTTTaCTTC 

IITO 1100 11*0 1100 1110 11X0 1110 1140 11SO 1100 1*70 mo 

CATaAAACCCaCCCCCTCaGCCaTTCGaACCTCTCCaCAAGaCCCTCaTGGAACaaCaTCCaTCGaaaTCaCGaACTCCaTTCTTCCaOTTTOTCAaCaGaOTCACCAACaaCaTCTCGC 

ttOO 1100 1110 1110 1110 1140 1110 J140 1170 1100 tltO 1400 

CaGCCCaaCCaGTCCTaGACTCaaCAAATaTCATGTCTCTCTaCCCCTTCaaTCCTTCaTTTTCAaCCTTACCGCGaCaCCaCTCTTATTCTCCTATTCGGGGCTaTaTTATCCTCTTAC 

1410 1410 1410 1440 1410 1410 14T0 1410 1400 1100 10IO ItSO 

TTCTTTTTCTACATaTACTACCTTaTTCATTTTaTTTTCTTTTTCCTATaCaCCCCCTTTCGaCATCaTTCaCTCaCCTaaCCTTCCGGGAaCATCTaCCaaCaCAATGTTCCCTTTTCT 

1110 1S40 1110 1140 IITO 1100 1900 1100 14.10 1110 1410 1440 

TCCaTaaCCTCCCTTCaCCGTaCAGCCAACTGCCCGTCCaGACaGGCaGACaGaTTGaTTaTTAaCTGGGGaTTCTCCTGCGCGGGaCTTGCTOaCTTCGTACaCaCTCGCC AGATTaGa 

1410 1440 1070 

tattatotottogtatttgtccattcoagctaoc 
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